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[57] ABSTRACT 

An automatic, creep control brake system for a wheeled vehi- 
cle having fluid pressure operated brakes including a valve in 
the pressure line for the vehicle wheel brakes which retains 
driver developed brake pressure while the vehicle is stationa- 
ry, and an electronic control system responsive to wheel 
speed, brake pedal application and'throttle movement to con- 
trol the pressure retaining valve so that the wheel braking 
pressure is relieved automatically while the vehicle is operat- 
ing under normal operating conditions and to apply anticreep 
braking pressure automatically after the vehicle is brought to a 
stop by the wheel brakes. 

14 Claims, 4 Drawing Figures 
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ANTICREEP BRAKE SYSTEM FOR A WHEELED to creep at low-vehicle speeds during operation in heavy traf- 

VEHICLE fic even though the vehicle speed at that time is less than the 

lower trip point speed. The anticreep brake system wUl not be 

GENERAL DESCRIPTION OF THE INVENTION actuated under these conditions unless the brakes are actu- 

The improvements of our invention may be applied to a 5 ated by the vehicle operator, 

vehicle with fluid pressure operated wheel brakes. It includes BRIEF DESCRIPTION OF THE FIGURES OF THE 

an automatic, anticreep brake control circuit which causes a DRAWING 

residual wheel brake pressure to be retained after the vehicle *" ' % f 

has been brought to a stop following braking. Vehicle motion, . Q FIG. 1 shows in schematic, block-diagram form the circuit 

when the vehicle is in a rest condition, is referred no normally elements of our improved anticreep brake system, 

as vehicle creep. This is caused by gravitational pull when the FIGS. 2A, 2B and 2C show an electronic circuit diagram 

vehicle is stopped on a road grade. It is caused also by the having the principal elements of our anticreep brake system, 
presence of a forward drive torque in the torque converter of 

an automatic transmission in those instances when the vehicle , 5 PARTICULAR DESCRIPTION OF THE INVENTION 

driveline is equipped with an automatic transmission. We have shown at 10 in FIG. 2A a speed sensor comprising 

A speed sensor in the system develops a speed signal that is ft f0tor wUch ^ ^^^d drivably to the rear traction wheels 

proportional in frequency to the speed of the rearward dnye of a whceIed vehicle . ^ rotor metal teeth or lug8 

wheels. This signal and a brake signal developed by the appli- tnmf ^ flux ficld of m indllctancc coil 

cation of the vehicle wheel brakes, as well as a throttle pedal 2 0 12 One side of the coil 12 is connected to an 8-volt source 14 

position signal which is developed when the engine throttle is ^ . a contro) resistor , 6 Resistor |6 on me input side of 

open, are used to control the operation of a solenoid valve ^ ^ n fa connected to ^und through a bias 

situated in series in the front wheel brakelmes thereby rca istorl8 

trapping driver developed pressure until the solenoid valve is ^ ^ vehicIe whfieIs fOt0r w u drivcn 

deenergized. The trappmg valve will retain in the front wheel 25 thereb iadudag a sinusoidal voltage at the output side of the 

brakes the highest pressure generated by the driver after the ^ n ^ wq{ ^ Ued tQ Qne ^ o{capx itm 20, the 

varioussignalsactuatethesolenoidvalve. other side of which is grounded. 

The circuitry for the anticreep brake system provides a low- ^ ef n ^ ^ bas£ connected to ^ out . 

speed trip pomt and an upper speed trip point at which the an- ^ rf ^ mductance coU 12 rcsistor 25. A high 

ticreep brake system is actuated The lower speed mp point is 30 u h connected betwecn ^ basc of transistor 22 

the speed at which the brake system is actuated as the vehicle base-eniitter voltage bias. The 

decelerates to a rest condition. The upper speed trip pomt is ^ ^^22 is grounded asshown. 

the speed at which the anticreep brake system is released dur- which ^ m of oxj . 

ing accelerator, of the rear wheels. U the vehicle speed b ythe same value as the impedance of the transistor 22. is 

equal to or below the <>wer =peed mp point ^ Pr^ure parallel disposition with respect to the resistor 24. 

trapping valve will be actuated provided the ^ derates J value the negative voltage signals at the base 

the vehicle by pressing on the brake pedal. Brake pressure is ^tor M ^ ^ conduc ££ diode volta ^ c ^ 

released quickly by depresang die acceptor pedal when the base of transistor 22 receives a positive voltage 

preferably during movement of the pedal through its 40 signal< ^ con^ The circuit includes a 

pretravel. In order to reapply the ; anticreep b^ s^m a ^ 30. The voltage drop across re- 

new brake : command mus ^^^^^ST s ^ 30 * a "I™ wave ^ 38 ^ which * distributed 

"o£mW tothe base oT transistor S tra^Utor acts as a switch for 

tri te the speed detector, and the circuit of which it is a part may be 

C °Ac«lerationofthevehicIeabovetheuppertri^ 45 referred to as a switching circuit means 

wuYaSnp^he cnLp control regardlessTthe m^e^osi- The speed detector mcludes ^istor 34 r^vmg a collector 

tion. Presence of the two trip pointt is of an advantage when » connected Jrc^gh capacitor 36 to the coUectorcir- 

the vehicle is operated on a surface having a low coefficient of I k '"f^f E 

friction where The drive wheels tend to assume a locked-up 50 sisters 38 and 40 which connect the collector for transistor 32 

condition or the vehicle wheel brakes are applied. The locked- 50 to an eight volt source 42. The emitter for trustor. 34 is 

up condition is avoided while the vehicle velocity tends to go grounded. The base for transistor 34 is connected to the col- 

"r. lector of transistor 100 which controls the state of transistor 

to zero. 

It is possible with a conventional antiskid brake system for 34 • . _ M . . 
the locked-up condition to be achieved at a high speed below 55 turns die transistor 34 on thereby grounding die 
which the antiskid brake system will be actuXt The creep capacitor 36. A second capaator 54 is connected m parallel 
control then will be actuated even though anticreep braking relaUonship with respect to capacitor 36 one side being con- 
pressure is not desired. In our improved anticreep brake nected to the collector circuit for transistor 32 and the other 
system, however, the rear drive wheels are accelerated as soon side bemg grounded. 

as the driver releases the brake pedal and the rear wheels then «, When traitor 32 is conducting botii capac.tors 36 and 54 

accelerate past the upper trip Joint speed to release quickly are grounded When transf er 32 is 0* the 8 volt source 42 

the front wheel brakeline pressure trappmg valve. for capacitors 36 and 54 w.II cause a charge to develop ,n the 

Ifmedrivershouldparkthevehicleonaroadgradeorifthe capacitors. The time required to establish any given charge 
vehicle should have any unduly high engine idle speed, it is depends upon the charging time constant for resistors 38 and 
possible that the trapped brake pressure will be insufficient to 65 40 and the capacitors. There is a definite charge-time relation- 
hold the vehicle against creep. The vehicle then will tend to ship. When the frequency of the input voltage signal dis- 
accelerate, but the creep control system will not be released tributed to the base of transistor 32 is relatively high, capaci- 
unol the upper trip point speed is reached. This feature allows tors 36 and 54 do not have sufficient time to develop a voltage 
sufficient time for the driver to notice the lack of pressure in which will cause the speed detector to be triggered. If the 
the wheel brakes and to reapply the larger braking pressure to ?0 frequency of the input voltage signal distributed to the base of 
prevent further vehicle motion. transistor 32 is relatively low, capacitors 36 and 54 are able to 

During parking, the anticreep brake system will not be actu- develop a large charge. The speed at which the triggering volt- 

ated unless the vehicle speed is less than the lower trip point age is developed in the tandem capacitors 36 and 54 is called 

speed. The driver than is not inconvenienced during such the lower trip point speed. If the speed detector is actuated 

parking maneuvers. Further it is possible to allow the vehicle 75 and transistor 100 is turned on, a voltage decrease will be ex- 
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perienced on the base of transistor 34. This will be explained If the brakes are applied and the transistor 58 stops con- 
subsequently with reference to the circuit drawing for the ducting while the vehicle is still in motion, a charge will tend 
speed detector. As this occurs, the transistor 34 stops con- to accumulate in capacitors 36 and 54. The charging of these 
ducting. The capacitor 36 then is effectively removed from the capacitors occurs during the half cycle of the input frequency: 
circuit so that only capacitor 54 remains. This changes the 5 that turns transistor 32 off, and it is discharged during the in- 
charging time constant to the value equal to the resistance of terval of half cycle of the input frequency that turns transistor 
resistors 38 and 40 multiplied by the capacitance of capacitor 32 on. 

54. The charging time constant that existed when transistor 34 Transistor 34 is on whenever transistor 100 is off, and vice 

was conducting is about three times the charging time con- versa. Transistor 100, which will be explained subsequently, 

stant that existed when it was not conducting and is equal to 10 forms a part of the speed detector circuit. If it is on, a voltage 

the value of the resistance of resistors 38 and 40 multiplied by drop occurs between the voltage source 44 and the base of 

the sum of the values for the capacitances of capacitors 36 and transistor 34 through resistors 48 and 50. This voltage drop is 

54 sufficient to relieve the base emitter voltage bias on transistor 

The voltage applied to the capacitors 36 and 54 appears at 34 thereby turning it off. If we assume that initially transistor 

the point 56 in emitter circuit 57. The capacitors are grounded ^ 34 is on, the charging time constant is the resistance of re-, 

through transistor 32 whenever the latter is on, and they are sisters 38 and 40 multiplied by the sum of the capacities for 

grounded also because of the direct connection between point capacitors 36 and 54. For frequencies that are higher than the 

56 and the ground through transistor 58 whenever the latter is tnp point frequencies, the half cycle time with transistor 32 is 

on off too short to allow capacitors 36 and 54 to reach the 

Transistor 58 includes a collector circuit which is connected 20 reference voltage at point 102 before the next half cycle is 

directly to point 56 through a rectifying diode 60. Transistor reached where transistor 32 is on. at which tune the capacitors 

58formsoneelementofabistable,multivibrator,flip-flopcir- 36and 54 become discharged ^through transistor 32. 

cuiLThecompanionelementfortransistor58istransistor62. The "22 **? ? "2 il! 

which is off whenever transistor 58 is on and vice versa. Each transistor 104. The collector for MMr 104 to 

collector for the transistors 62 and 58 is connected to an 8- 25 the base of companion transistor 106. Both of these transistors 

n at 64 and 66. The collector circuits in- f™ a -called pmg^mable umjunctionr 

elude resistors 68 and 70. respectively. The collector for lector for transistor 104 and the base for transistor 106 are 

trans^ TSTSSS pSSLlopsto a value approximate 

S ^ 15 30 *> ojlManthe reference voltage at point 102, 

I, ii " . Vo a a ! * * n „™„„h transistor 104 will be driven to saturation causing a voltage 

Normally transistor 58js on. A drrect connection to ground ^ 1Q6 ^ 

then exists from pom 56 through the diode 60 and through j current to idl fl * toni 36 and 54 

transistor 58. Thus .u impossible at this time for the capac.. £ transistors 104 and 106 developing a voltage pulse 

tors 36 and 54 to develop a charge regardless of whether 35 acros f resjstor 114 ^ char me ^tot 116 because 

transistor 32is on or off. As soon as the operator of the vehicte t side of transistor 106 ^ connected through diode 

depresses the brakes, switch 76 leading to the brake light cir- U 8 to one side of the capacitor 116. 

cuit is closed. This connects the base of transistor 62 to a 12 ^ - , received by ^ cap acitor 116 is sensed by the 

volt supply voltage, as shown at 78. This i connection is baseo f transistor 96. The presence of the capacitor 116 serves 

established through connector 80 and controlled by resistors 40 to stretch QUt or Iengthen ^ pulse signal received through the 

82 and 84. The 12 volt control voltage is applied also to filter diode j lg ^ ^ & finn bias is maintained on th e ^ Q f 

capacitor 86, which is connected between the resistors 82 and transistor 96. Resistor 120 controls the discharge time for 

84 and helps to maintain a bias on the base of the transistor 62 ca pacitor 1 16 with a discharge path through the base to the 

once the brakes have been applied thereby making it possible em jtter junction of transistor 96. As this occurs, the resulting 

for the speed detector to become actuated when the vehicle 45 base-emitter bias for transistor 96 will cause collector current 

wheel speed falls below the lower trip point. to flow trough resistor 124. The collector circuit includes 

As soon as transistor 62 begins to conduct, a voltage drop ^ a res i s t or 126 and 128. Whenever transistor 96 is turned 
occurs across resistor 68. This reduces the base-emitter volt- on in ^ fashion, a base-emitter voltage bias is produced on 
age bias on transistor 58 thereby causing transistor 58 to stop transistor 130, causing collector current to flow through re- 
Conducting. The voltage at point 90 then immediately rises 50 sistor 132. This in turn produces a bias on transistor 100 which 
thus providing a reverse bias on diode 60. This same voltage is causes th c collector current to flow through resistor 50 and 
applied to the base of transistor 62 thereby allowing the through the transistor 100. This triggers the operation of 
transistor 62 to continue to conduct regardless of whether the another transistor 134 since a voltage drop occurs across re- 
switch at 76 is open subsequently. sistor 48 whenever transistor 100 is conducting. The resulting 

If the vehicle operator depresses the engine throttle, switch 55 base -emitter bias on transistor 134 causes collector current to 
92 closes. This connects the base for transistor 58 to the 12 flow through relay coil 136. This triggers the operation of 
volt supply voltage source. This introduces again a positive re iay contacts 138 and 144 causing current to flow through 
bias on the transistor 58 which causes collector current again pressure trapping valve coil 140. This causes the pressure 
to flow through the collector circuit for transistor 58. This trapping valve to isolate the pressurized brake fluid in the . 
again causes a reduction in the voltage at point 90 and a sud- 60 wheel brake cylinders thus maintaining the brakes applied re- 
den reduction therefore in the base emitter voltage for gardless of whether the operator moves his foot from the 
transistor 62. This causes transistor 62 to stop conducting as brake pedal. Qf course this occurs only if the vehicle wheel 
transistor 58 again is turned on. As soon as transistor 58 con- speed is less than the trip point speed at which the speed de- 
tinues to conduct, point 56 becomes grounded thereby dis- tector is actuated. Relay contacts 144 provide a current path 
sipating any charge that may have been accumulated in either 65 around the manually operated brake light switch to energize 
one or both of the capacitors 36 or 54. the vehicle brake lights during anticreep operation. 

Point 56 may be connected to ground also through a door Capacitor 142 is situated in parallel relationship with 

ajar switch 96. This switch is closed whenever one of the vehi- respect to resistor 126. This tends to stretch out the signal ap- 

cle doors is open thereby making it impossible for the capaci- plied to the base of transistor 130 regardless of whether 

tors 36 and 54 to develop a charge. Thus it is impossible for 70 transistor 96 is kept on. 

the anticreep brake system to be actuated when a door is ajar. As soon as the throttle is opened and switch 92 is closed, the 

Capacitor 98. which is connected to the base of transistor 12 volt supply voltage is distributed through line 94 to 

58, serves the same purpose as. capacitor 86 with respect to discharge capacitor 142 and turn off reverse bias transistor 

the transistor 62. It serves to maintain a voltage bias on the 130, as well as transistor 100. This then turns off transistor, 

base of transistor 58. 75 134 and deactivates the relay coil 136. 
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If it is assumed that the vehicle is operating at a relatively age reaches a threshold value thereby actuating said first 
high speed and the operator applies the brakes, the vehicle names switching circuit means and triggering the operation of 
will slow down thereby increasing the charging time for the said pressure trapping valve operator, 
capacitors 36 and 54. If the wheel speed is sufficiently low to 2. The combination as set forth in claim 1 including a brake 
cause an input frequency that is low enough to allow the 5 memory circuit means for establishing a connection between 
capacitors 36 and 54 to reach their reference voltage at point ground and the capacitor circuit whereby the latter is 
102 before the half cycle is reached in which transistor 32 is discharged therethrough when said wheel brakes are deac- 
on, the lower trip point occurs. Transistors 104 and 106 im- tivated, said brake memory circuit being adapted to respond 
mediately are turned on, producing a pulse into resistor 1 14 to application of wheel brakes to interrupt the ground connec- 
which is stretched by capacitor 1 16. This pulse is amplified by 10 tion through said brake memory circuit for said capacitor cir- 
transistor 96 and further stretched by capacitor 142 turning cuit. 

on the transistors 130, 100 and 134. The long time constant 3. The combination as set forth in claim 2 wherein said first 
for resistor 128 and capacitor 142 keeps the transistors 130, named switching circuit means includes a driver operated 
100 and 134 on between successive pulses received from throttle switch, one side of said switch being connected to a 
transistors 104 and 106. 1 5 voltage source and the other side thereof being connected to 

The amplitude of the speed sensor decreases as the vehicle signal output stages of said first named switching circuit means 
speed approaches zero. The time constant at that time, which whereby a reverse bias is distributed to said first named 
is equal to the resistance of resistor 128 multiplied by the switching circuit means to prevent the development thereby of 
capacitance of capacitor 1 42, is long enough to keep the creep m output signal when said throttle switch is closed, 
control signal on down to the lowest frequency for which the 4. The combination as set forth in claim 1 wherein said first 
amplitude of the sinusoidal wave is large enough to produce named switching circuit means includes a driver operated 
the square wave input that drives transistor 32 off and on. At throttle switch, one side of said switch being connected to a 
speeds below that value the transistor 32 stays off. At that time voltage source and the other side thereof being connected to 
resistor 38 and capacitors 36 and 54 act as an oscillator ^ signal output stages of said first named switching circuh means 
producing a pulse every time the capacitors charge to the whereby a reverse bias is distributed to said first named 
reference voltage at point 102. The creep signal then is main- switching circuit means to prevent the development thereby of 
tained by keeping the power amplifier output stages on with ^ ou tput signal when said throttle switch is closed, 
the help of the pulse stretchers 1 16 and 142. 5, An anticreep brake system for a wheeled vehicle having 

At zero wheel speed the base of the transistor 22 is con- 3Q fl m< j pressure operated wheel brakes and a driver operated 
nected to B+ through the bias resistor 16 thus assuring that wheel brake actuator, a hydraulic connection between said ac- 
transistor 22 is on. If for any reason the speed sensor should ^ ^ wne el brakes, a pressure trapping valve in said 

produce an open circuit, the base emitter voltage bias connection adapted to retain fluid pressure in said wheel 
becomes disconnected from the input amplifier transistor 22 brakes, a pressure trapping valve operator, a speed detector 
thereby driving transistor 32 on. This grounds the capacitors 35 cuxu j t electrically connected to said operator, said speed de- 
36 and 54, as explained previously, thereby preventing the an- tector circuit forming a connection between a voltage source 
ticreep circuit from operating. and said operator and including a switching circuit means for 

FIG. 1 shows in block diagram form the functions of the cir- establishing and disestablishing an electrical connection 
cuit of FIGS. 2A and 2B. The speed detector block of the dia- between said source and said operator, a speed sensor means 
gram of FIG. 1 includes the transistors 104, 106, 96, 130, 100 4 q connected drivably to one of said vehicle wheels for develop- 
and 134. The output of the transistor 134 actuates a switching j electrical voltage pulses, a pulse storage capacitor circuit 
circuit formed in part by the relay driver 136 and the relay connected to the output side of said speed sensor means and 
contacts 138 the latter being controlled by the former. The the input ^ of ^ sw jtching circuit means, and another 
brake memory block in FIG. 1 includes the bistable mul- sw itching circuit means for alternately connecting and discon- 
tivibrator of which the transistors 62 and 58 are a part. 45 ne cting said capacitor to ground in response to the application 

Having thus described a preferred form of our invention tnere to of said pulses, the input side of said other switching 
what we claim and desire to secure by U.S. Letters Patent is: circuit means being connected to a voltage source whereby 

1 . An anticreep brake system for a wheeled vehicle having ^ ^p^i^ is charged and discharged with a frequency that 
fluid pressure operated wheel brakes and a driver operated fa related t0 ^ specd of the vehicle wheels, the magnitude of 
wheel brake actuator, a hydraulic connection between said ac- 50 ^ ch Qn ^ capaidtor circuit increasing upon a 
tuator and said wheel brakes, a pressure trapping valve in said decrease in whee | spe ed. said capacitor circuit comprising a 
connection adapted to retain fluid pressure in said wheel q{ ^ted in parallel relationship and forming 

brakes, a pressure trapping valve operator, a speed detector ^ onnection ^tween the input side of said first named 
circuit electrically connected to said operator, said 1 speed 1 de- ^ circuit means ^ ground , ^ ground connection 
tector circuit forming a connection between a voltage source 55 for ^ ^ citor8 including an electronic switching 
and said operator and including a switching circuit means for ^ do se in response to the 

establishing and disestablishing an electrical conem. establishment aTdisestaWishment of a signal for said pres- 
betwecn said source and said operator a ^ sensor means . electronic switching circuit 

connected drivably to one of said vehicle wheels for develop- PP « J* • other 

ing electrical voltage pulses, a pulse storage capacitor circuit 60 means. 

connected to the output side of said speed sensor means and ^ combination as set forth in claim 5 including a brake 

the input side of said ^^^J^^S^ memory circuit means for establishing a connection between 
switching circuit "f^^^^^^l^S ground and the capacitor circuit whereby said capacitors are 

« Sscharged ^ therethrough when "Ibrakes are^c- 

cuit means ^^J^^X^ Ta^^ 
decret^ 70 Tn. et forth 

cludTnTa reference voltage source producing a bias tending to named switching circuit means includes a driver grated 
maintain said first named switching circuit means in an open throttle switch, one side of said switch being connected to a 
circuit condition, the voltage developed in said capacitor cir- voltage source and the other side thereof bemg cormectedto 
cuit opposing said reference voltage and overcoming the W™W^«jrini*t^*m tcbing ^cu'tmeans 
reverse bias ofsaid reference voltage when the capacitor volt- 75 whereby a reverse bias is distributed to said first named 
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switching circuit means to prevent the development thereby of tion through said brake memory circuit for said capacitor cir- 

an output signal when said throttle switch is closed. cuit 

8. The combination as set forth in claim 5 wherein said first II. The combination as set forth in claim 10 wherein sax! 
named switching circuit means includes a driver operated first named switching circuit means includes a driver operated 
throttle switch, one side of said switch being connected to a 5 throttle switch, one side of said switch being connected to a 
voltage source and the other side thereof being connected to voltage source and the other side thereof being connected to 
signal output stages of said first named switching circuit means signal output stages of said first named switching circuit means 
whereby a reverse bias is distributed to said first named whereby a reverse bias is distributed to said first named 
switching circuit means to prevent the development thereby of switching circuit means to prevent the development thereby of 
an output signal when said throttle switch is closed. 1 0 an output signal when said throttle switch is closed. 

9. An anticreep brake system for a wheeled vehicle having 12. The combination as set forth in claim 9 wherein said 
fluid pressure operated wheel brakes and a driver operated first named switching circuit means includes a driver operated 
wheel brake actuator, a hydraulic connection between said ac- throttle switch, one side of said switch being connected to a 
tuator and said wheel brakes, a pressure trapping valve in said voltage source and the other side thereof being connected to 
connection adapted to retain fluid pressure in said wheel 15 signal output stages of said first named switching circuit means 
brakes, a pressure trapping valve operator, a speed detector whereby a reverse bias is distributed to said first named 
circuit electrically connected to said operator, said speed de- switching circuit means to prevent the development thereby of 
tectorcircuitfonmngaconn^ ^n^^ 

and said operator and mdudrnga switching ^»sto ^ brakes and a ^ ^ 

establishing and ihsc^te^jm »^ wheel brake actuator, a hydraulic connection between said ac- 

between said source and said operator, a speed sensor means ^ vaKe fa w 

connected dnvably to one of said vehicle wheels for develop- ™ a nncction ™ ™ to rcl ^ P fluid p,^ m ^ whee i 

ing electrical voltage pulses, a pulse storage capacitor circuit ^<*° ^ ^ * speed detector 

connected to the output side of said speed sensor means and ™J etectriSE connected to said operator, said speed de- 

the input side of said ^t-^^^^^J^i^Sr Sr cS 

switching circuit means for alternately connectmg and discon- * including a switching circuit means for 

necting said capacitor to ground in respor^ to the application ^SEto? and disestablishing an electrical connection 

thereto of said pulses, the input side of said other switching * £ 

circuit means being connected to a voltage source whereby ^^ ^^1, of «Jd vehicle wheels for devcloo- 

saidcapacitoris^ 30 ^^^^^^^^^t 

is related to the speed of the vehicle wheeb, the magnitude of JJ^S£ £ / P ut sidc ^ sen £ means ^ 

the charge on said capacitor circuit increasing upon a the irouVsi'de of said switching circuiTmeans, and another 
decreaseinwteel^ 

eluding a reference voltage source producing a bias tending to 8 ^ lication 

maintain said first yarned ^^^^^^ 35 SS2 of said^es, the input sideVf said otherswitching 

circuit condition, the " ^ circuit means bring connected to a voltage source whereby 

cuit opposing said reference voltage and J*« ^d capacitor is charged and discharged with a frequency that 

reverse bias of said reference vol*ge whe Mflw ^capacitor volt- ^ .peed of the vehicle wheels, the magnitude of 

age reaches a threshold value thereby actuating said first ^ drcuit increasi a 

named switching circuit means and tnggenng the operation of 40 ^ speed, and a brake memory circuit means 

said pressure trapping valye operator -^OQ^C^SS for ^bliThing a coition between grounded the capaci- 

compnsing a pair of capacitorssituatod m f^***™** tor circuit whereby the latter is discharged therethrough when 

and forming a connection between the mput of said first brakes are deactivated, said brake memory circuit 

named switching circuit means and a ground, the ground con- application of wheel brakes to in- 

nection for one of said capacitors 45 %£$hc ground connection trough said brake memory cir- 

switchmg circuit means adapted to open and close in response J .? . circuiL 

to the establishment and d ^^ n \°[^^ p ^ o i 4 7tS combination as set forth in claim 13 wherein said 

pressure trapping valve ^^'^fSV^S first named switching circuit means includes a driver operated 

element being connected to the output side of said other of ^ ^ teing Mnncctcd lo a 

switching circuit means. . . voltage source and the other side thereof being connected to 

10. The combination as set ford m<^m 9 including ,a ^ M ^ t wrfiaidtel ^^ lcM ^ cif ^ lnieaiI , 
brake memory circuit means for «tab»^mg « ™nn««on ^reby a revTrse bias is distributed to said first named 
between ground and switching circuit means to prevent the development thereby of 
discharged I therethrough when ^dwhee I ^cs aredeac- ^ ^ ^ ^.^ is dosed 

ttvated, said brake memory circuit being adapted to respond " ^ 

to application of wheel brakes to interrupt the ground connec- * * * * * 
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